Introduction
Heterocycles containing nitrogen, oxygen and sulphur atoms are time-honored because of their remarkable biological and pharmacological applications [1, 2] . Thiazolidinone is a heterocycle that has sulfur, nitrogen and carbonyl group at positions 1, 3 and 4 respectively and represents a ubiquitous scaffold in drug discovery with exceptional pharmacological applications. The antibacterial activity of thiazolidinones is due to its inhibitory activity of enzyme MurB which is a precursor during the biosynthesis of peptidoglycan [3] . It was reported that the thiazolidinone scaffold mimicked the diphosphate and different groups present around the ring generates the specificity [4, 5] . Certain thiazolidinones were recently reported to be the inhibitors of mycobacterial rhamnose synthetic enzymes [6] . On the other hand, 1,3,4-oxadiazole is a privileged structure, that bestows its derivatives with broad and potent biological functions. The derivatives of 1,3,4-oxadiazoles have been used as pharmacophores due to their favorable metabolic profile and ability to engage in hydrogen bonding [7] . The diverse pharmacological activities of both these moieties are widely exploited [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] as they are not only synthetically important but also possess a wide range of promising pharmacological activities. Keeping this in view, the authors have outlined simple and maneuverable synthetic methodologies for drugs containing 4-thiazolidinone and 1,3,4-oxadiazole scaffolds and evaluated for their antimicrobial activitiy.
Material and Method
All chemicals and reagents were procured from Merck India Limited. Melting points were determined in open capillary tubes and were uncorrected (in degree Celsius). Infrared spectra of the compounds were recorded in KBr discs on FT-IR spectrometer manufactured by Perkin-Elmer. The 1 H NMR spectra were recorded on a JOEL (300 MHz) spectrometer using TMS as an internal standard. The chemical shifts were reported in ppm scale. 13 C NMR spectrometer (300 MHz) manufactured by Bruker Avance was used for recording 13 C NMR spectra. The standard bacterial and fungal strains were procured from National Centre for Cell Science (NCCS), Pune, India.
Experimental
The compound V was synthesized by the procedure reported in the literature [21] .
A mixture of (5) (19.9g, 0.1 M), KOH (5.5g, 0.1M) ethanol (100 mL) and carbon disulphide (6.02 mL, 0.1 M) taken in a round bottomed flask equipped with a chilled water condenser was refluxed on an oil bath till the evaluation of hydrogen sulphide was stopped. Excess of alcohol was removed by distillation. The reaction mixture was cooled to room temperature, poured into ice cold water and neutralized with dilute hydrochloric acid. The solid precipitated was filtered, washed thoroughly with water, dried and recrystallized from ethanol-dioxane mixture (1:1) to give 6. 
of Thiazolidine attached to -S), 4. 113.7, 127.8, 127.1, 122.3, 167.1, 31.2, 63.8, 172.9, 155.1, 86.1,   56.1, 155.1, 177.3, 70.1, 154.9, 113.9, 126.4 , and these signals are due to at C 1 ,C 2&2 ',C 3&3 ',C 4 ,C 5 ,C 6 ,C 7 ,C 8 , C 9 , C 10 ,C 13 C NMR spectral data. While the spectral data have confirmed the presence of characteristic groups, elemental analysis data for C, H, and N were within ±0.5% of the theoretical values. The Mannich bases under study were screened for their antimicrobial activity by cup plate method [22] . The bacteria screened were Staphylococus aureus NCCS 2079, Bacillus cereus NCCS 2106, Escherichia coli NCCS 2065 and Pseudomanas aeruginosa NCCS 2200 and the fungi screened were Aspergillus niger NCCS 1196 and Candida albicans NCCS 2106. Ciprofloxacin and Clotrimazole were used as standards (10 μg/mL) for antibacterial studies and antifungal studies respectively. The details are given in the Table 1 . In order to analyze the impact of the nature of R on the antimicrobial activity, derivatives incorporating p-fluoro phenyl, p-chloro phenyl, p-nitro phenyl, tetrahydrapyran, piperydinyl, N-methyl piperydinyl were synthesized. The Mannich bases containing electron with drawing substituents at the 4 position of phenyl ring has shown good antibacterial activity where the Mannich bases containing tetrahydrapyran, piperydinyl, N-methyl piperydinyl have shown good antifungal activity. The higher activity of morpholinyl derivative in comparison to piperydinyl derivative is due to the fact that the potential oxygen atom of the morpholine can participate in the formation of hydrogen bonds in the drug-target site.
Conclusion
A series of novel Mannich bases incorporating 4-thiazolidinone and 1,3,4-oxadiazole moieties were synthesized and characterized by FTIR, 1 H NMR, 13 C NMR spectroscopic analysis and elemental analysis. The title compounds were evaluated for their in vitro antimicrobial activity against six bacteria including two gram positive, two gram negative and two fungal strains. Among compounds screened, VIIa, VIIb and VIIc (VIIc > VIIb > VIIa) were found to be better antibacterial agents compared to VIId, VIIe and VIIf (VIId > VIIf > VIIe) which were found to be superior antifungal agents. 
